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REMARKS/ARGUMENTS 

In the Office Action mailed May 10, 2004, claims 1-2, 4-6, and 8-9 were rejected under 
35 USC § 102 in view of Nishizawa (US Pat. No. 6,617,244). Claims 3, 7, and 10-15 were 
rejected under 35 USC § 103 in view of Cooney III (US Pat. No. 5,930,655) and Biolsi (US Pat. 
No. 6,677,678). Applicant respectfully responds to the Office Action by pointing out claimed 
features that are not fairly taught by the cited references. 

The invention is directed to a selective oxygen-free etching process for barrier materials, 
including the feature of using a nitrous oxide (N2O) gas and a fluoromethane (CH 3 F) gas 
mixture, where the barrier material consists essentially of silicon nitride. 

Nishizawa is directed to an etching method that uses an etching gas including a fluoro- 
carbon compound and a nitrogen containing gas. However, Nishizawa teaches away from using 
silicon nitride as a barrier layer, largely due to problems with parasitic capacitance of silicon 
nitride. (See col. 2, lines 39-57, col. 4, lines 50-62, and col. 9, lines 25-36). Since Nishizawa 
teaches away from using a silicon nitride barrier layer, one skilled in the art would not use the 
fluorocarbon/nitrogen gas that Nishizawa teaches to etch a barrier layer that consists essentially 
of silicon nitride in the manner claimed. 

Cooney is directed to a fluorine-free barrier layer between conductor and insulator for 
degradation prevention. While Cooney mentions that the fluorine-free barrier layer (28, 51, or 
53) may be silicon nitride, Cooney does not show the combination of etching a silicon nitride 
barrier layer using a fluorocarbon/nitrogen gas in the manner claimed and, therefore, does not 
cure the deficiency of Nishizawa. 

Biolsi is directed to a damascene structure using a sacrificial conductive layer. While 
Biolsi mentions a silicon nitride barrier layer, Biolsi points out that the barrier layer is etched 
using a conventional method (See col. 7, lines 18-21). Therefore, Biolsi also does not cure the 
deficiency of Nishizawa and/or Cooney. 



Amendment submitted in response 
to Office Action mailed 05/10/2004 
U.S. Pat App. No. 10/685,675 
September 8, 2004 
Page 7 

Prior Art Rejections 

A rejection under 35 USC § 102 requires that the cited reference teach all the claimed 
elements. A rejection under 35 USC § 103 requires that the combined references suggest the 
claimed combination. (MPEP 706 and 2141 et seq.). 

Under the Graham test, three factors must be evaluated: the scope and content of the prior 
art; the differences between the prior art and the claimed invention; and the level or ordinary skill 
in the art. (MPEP 706 and 2141 et seq.). 

Claims 

There are three independent claims, 1, 6, and 10. Amended claim 1 is representative of 
the independent claims and recites: 

"A method of etching an integrated circuit (IC) structure having an etched 
dielectric material with an exposed barrier layer, wherein said barrier layer 
is composed of a material consisting essentially of silicon nitride, said 
method comprising: feeding a nitrous oxide (N 2 0) gas and a 
fluoromethane (CH 3 F) gas into a reactor; generating a plasma in said 
reactor; etching said barrier layer; and generating a high selectivity 
between said barrier layer to said dielectric material." 

As described above, the claims require that a barrier layer consisting essentially of silicon 
nitride be etched using a nitrous oxide (N 2 0) gas and a fluoromethane (CH 3 F) gas mixture. 
Neither Nishizawa alone, nor in combination with Cooney or Biolsi, teach the limitations 
presented in the independent claims in the manner claimed. Furthermore, dependent claims 2-5, 
7-9, and 11-15 incorporate the limitations of their respective base claims and all intervening 
claims. Therefore, the cited references also do not teach the limitations presented in the 
dependent claims. These dependent claims are also patentable in their own right since they recite 
additional novel and nonobvious features. Consequently, Applicant requests that the Examiner 
reconsider and withdraw the rejection of claims 1-15. 
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Conclusion 

For the reasons set forth above, Applicant submits that the pending claims recite subject 
matter that is not taught or suggested by the references. Accordingly, Applicant requests that the 
Examiner reconsider and withdraw the rejections, and issue a notice of allowance. Should the 
Examiner believe that a telephone conference would expedite the prosecution of this application, 
the undersigned can be reached at 408-257-5500. 

Enclosed is check number 6223 in the amount of $1 10 to cover the processing of this 
Amendment with a one-month extension. If Commissioner finds that additional fees are due to 
process this filing, then he/she is authorized to charge such fees, or credit any over-payments that 
may apply, to our Deposit Account No. 50-2284 (Order No. LMRX-P053). 

Resp€3;fully submitted, 

/ Joseph A. Nguyen 

/Legislation No. 37,899 



